mass spectrometer using a nano electrospray interface (non-coated capillary probe 10µ I.d. New 1 9 9
objective). Peptides ions were analyzed using Thermo Xcalibur (version 2.0.7) using the following 2 0 0 data dependant steps: (1) full MS scan with a 300 to 1400 m/z range in the Orbitrap with a resolution 2 0 1 of 15,000; (2) fragmentation by CID in the linear trap with a normalized energy at 35%.
Step 2 was 2 0 2 repeated for the three most intense ions with a minimum intensity of 500. Dynamic exclusion was set 2 0 3
to 30 seconds.
0 4
Raw files were converted to the mzxml format using msconvert (3.0.9576
http://proteowizard.sourceforge.net/tools.shtml). Database search was performed using X!tandem for fragment ions. Cys-carboxyamidomethylation was set to static modification. Methionine were set to variable modifications. Three databases were used: the Spodoptera frugiperda (Smith) EST were filtered using X!tandemPipeline v3.3.4 (Langella et al., 2016) with the following criteria: peptide
E-value less than 0.03, minimum 2 peptides per protein, protein E-value less than 10 -4 . Unassigned 2 1 5 spectra were subjected to de novo identification using denovopipeline v1.5.1 2 1 6
(http://pappso.inra.fr/bioinfo/denovopipeline/), that allows the selection of unassigned spectra of good 12% Bis-Tris Gel (Invitrogen) and electrophoresis conducted for one hour at 200 volt in MOPS buffer.
The proteins were then transferred to an iBlot Gel Transfer Nitrocellulose membrane (Invitrogen)
using the iBlot Gel Transfer Device (Invitrogen). The membrane was washed in 1X PBS for 20
minutes, after which it was incubated for 90 minutes in a milk solution (1X PBS, 0.1% Tween, 5% Detection Reagent (GE Healthcare) and recorded on an Odyssey FC imager. To confirm the involvement of α -amylases in host acceptance and oviposition by C. flavipes, we used 2 4 8
well-purified and well-identified α -amylases from different organisms available in the commerce or in 2 4 9
our lab. at Gif-sur-Yvette: the micro-organism, Aspergillus oryzae (Ahlburg) E. Cohn, the insects, was also produced in P. pastoris: the coding sequence of the C. suppressalis amylase gene 108827 was stinging attempt (Table 2) . It was thus subjected to further analysis and identification. In order to identify the active protein band that induced the highest behavioral response, proteins from 3 2 5
band No 4 were digested and the resulting peptide mixture was analyzed by liquid chromatography-
mass spectrometry. Database search allowed the identification of two distinct maize proteins with 5 3 2 7
and 2 peptide sequences, respectively, while de novo sequencing allowed the identification of 22
peptides that matched to accession gi|295290041|gb|FP379314.1|FP379314| of the S. frugiperda
database of mid gut cDNA sequences (Supplementary Table 1 ). The protein sequence blasted
significantly with α -amylase superfamilies (Fig. 2) . The confirmation of α -amylase assignation of the 3 3 1 electrophoretic band no 4 was done by western blot analysis (Fig. 3) . The anti-α-amylase of D. with that extracted from the gel. The activity elicited by different α -amylases from different origin, including α -amylase of D. (Table 3) . In contrast, the use of a different protein such as BSA did not induce any behavioral significantly different to the responses induced by A. oryzae α -amylases (Table 3) . To check if the In the current study, a compound involved in host acceptance for oviposition by the wasp C. flavipes
isolated from the oral secretion of the larval host C. partellus was identified as an α -amylase. In Pieris antennation and stinging attempt behaviors of the parasitoid. selection process by hymenopteran parasitoids (Weseloh, 1977; Bénédet et al., 1999; Gauthier et al., 3 6 2 2004), the definitive identification of such protein or polypeptide has never been achieved. providing energy (Franco et al., 2000) . They have been found in several insect orders such as
Orthoptera, Hemiptera, Heteroptera, Hymenoptera, Diptera, Lepidoptera and Coleoptera (Kaur et al., The α -amylases tested in our study had a similar molecular weight as those of D. melanogaster (51 involved. However, a different protein such as BSA with a similar molecular weight was not inducing
any behavioral response suggesting that the conformation of the protein rather than its weight is
involved in host acceptance for oviposition behavior of the parasitoid. In fact, an inactive α -amylase of D. melanogaster (with a similar conformation of the active α -amylase) was still inducing behavioral (Le Ru et al., 2006a; 2006b; Ong'amo et al., 2006a; 2006b; Otieno et al., 2006) . In parallel, Mailafiya the stem. Although, these pellets do not induce oviposition, they act as a marker of the status of the
